Similar pharmacokinetics and differential ototoxicity after administration with cisplatin and transplatin in guinea pigs.
Transplatin is a transisomer of cisplatin. Although cisplatin exhibits strong ototoxicity, there is no report concerning the ototoxicity of transplatin. To evaluate differences in pharmacokinetics and ototoxicity, cisplatin (7.5 mg/kg) and transplatin (30 mg/kg) were administered to guinea pigs twice at an interval of 5 days. The N1 threshold of the compound action potential was significantly elevated after administration of cisplatin. Cochleogram of the cisplatin-treated group showed severe losses of outer hair cells essentially at the basal and second turns. Transplatin, however, did not induce any detectable functional or morphological changes. Furthermore, blood urea nitrogen and creatinine levels in serum were not elevated after administration of transplatin, whereas cisplatin showed strong nephrotoxicity. The serum and perilymphatic concentrations of platinum up to 24 h after administering an equimolar dose of cis- or transplatin (7.5 mg/kg) were almost similar. As has been reported by many investigators, transplatin has no anti-tumor activity because stereochemical limitations preclude transplatin from forming intra- and interstrand closs-links with nuclear or mitochondrial DNA. From these results, it was concluded that the stereochemical structure of the platinum compound and steric interaction with target molecules such as mitochondrial DNA in the cochlear outer hair cells might be important to the ototoxic mechanism of platinum compounds.